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A survey has been made of the available information on neutron 
c ross  section measurements  of cadmium and its isotopes. Sets of neu- 
t ron  c ros s  sections have been prepared for the element cadmium (Cd-110, 
Cd- 11 1, Cd- 112, Cd- 113, Cd- 114, and Cd- 116). The l i terature  survey 
for this evaluation is  believed to  be reasonably complete f rom informa- 
tion available to  November 1965. 
11. POSSIBLE NEUTRON REACTIONS 
A number of neutron interactions a r e  possible for  the isotopes of 
cadmium. 
naturally occurring isotope along with their factional abundance. With the 
exception of the (n, p) and (n,ar) reactions, charged particle reactions were  
not considered significant for neutronics calculations. The neutron reac-  
tions for which c ross  section sets  have been obtained a r e  capture, inelas- 
t ic  scattering, e las t ic  scattering, (n, p), (n ,a ) ,  and (n, 2n). (1) 
The threshold($) of these reactions is given in Table 1 for each 
111. AVAILABLE EXPERIMENTAL DATA AND BASIS FOR 
EVALUATED CROSS SECTIONS 
3 .1  Total Cross  Sections 
A number of total c ros s  section measurements  (2-8) have been 
made for the element cadmium over the energy range 0.008 eV to 500 eV. 
This range basically covers the resolved energy range. 
range f rom 500 eV to 100 keV measurements have been made by Simpson 
and Fluharty, (9) Jain, et al., 1") and Seth(") but only the first of these 
have been reported in BNL- 325. (12, 13) Above 100 keV, measurements 
have been reported by several  groups. 
In the energy 
(14-22) 
The recommended total cross  sections have been obtained f rom a 
se t  of resonance parameters  for the energy range 0. 001 to  500 eV. 
resonance parameters ,  given in Table 2, were  obtained from the total 
c r o s s  section measurements  mentioned above. Also, resul ts  f rom c e r -  
ta in  capture c r o s s  section measurements (23-25) were  used to obtain radia- 
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r o  n r Y 
12.0 130.0 
50.0 130.0 
C d l l l  
0.97 115.0 
0.01 115.0 
0. 16 115.0 
0. 32 115.0 
1.33 115.0 
0. 68 115.0 














Table 2 (Contd) 
0 .  178 0.6497 
18.5 0.  1862 
64.0 2.264 
84.9 30. 13 
108.5 11.77 
143.2 6.5 
159. 1 13.87 





389. o 57.0 
433.0 1.63 
58.7 0. 077 
120.2 55.9 
312.6 18.7 























0. 078 113.0 
0.01 100.0 
5.1 100.0 





Above 500 eV, the recommended total c r o s s  sections have been 
obtained by drawing a smooth curve through the experimentally measured 
values. In most  a r eas ,  good agreements were  found among measured 
resul ts .  
where the values given by Walt, et  a l . ,  (20) were  about 870 higher than 
those given by the ORNL group. (22) The recommended curve was  drawn 
through the lower values since better agreement  could be obtained between 
the recommended total c ros s  section and the total c r o s s  section obtained 
by summing the recommended partial c ros s  sections. This agreement 
is shown in Fig. 1 where both the experimental and recommended total 
c r o s s  sections a r e  plotted. 
One exception to  this was in the region between 0.3 and 2.0 MeV 
Since no differential total cross  sections for the cadmium isotopes 
have been reported fo r  the energies above 500 eV, the total c ross  sections 
were  assumed to  be the same  a s  for the element. It i s  expected that in 
this energy range the total c r o s s  sections for the isotopes will not differ 
significantly f rom that of the element. 
3.2 Capture Cross  Sections 
The 0.178 eV resonance in Cd-113 completely dominates the ther-  
mal  capture c ros s  section of cadmium. The 2200 m / s e c  capture c ross  
sections of Cd- 113 calculated from the resonance parameters  listed in 
Table 2 is 20,593. barns.  Cd-113 contributes 2, 525. to  the 2200 m / s e c  
capture c ros s  sections of cadmium. ent with 
the value of 2537 f 9 barns measured by Meadows and Whalen(2"dnd is 
in  fair a reement to  the value of 2445 f 2 5  barns measured by Sokolowski, 
e t  al. 
values of the 2200 m / s e c  capture c ross  sections of the element cadmium 
and i t s  isotopes. 
This value is in good agre  
Table 3 gives a summary of the measured and recommended 
The recommended capture c ros s  sections have been obtained f rom 
the resolved resonance parametersfor  the energy range f rom thermal  up 
to  500 eV. Above 500 eV, the capture c ros s  sections for the element have 
been obtained by drawing a smooth curve thcough the experimentally mea- 
sured  values. (35-43) The experimental resul ts  and the recommended cap- 
t u re  c r o s s  sections of cadmium are  shown in Figs .  2 and 3. Above 0.5 
MeV, no experimental results were found and the recommended capture 
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CAPTURE CROSS SECTIONS O F  CADMIUM 
(2200 m/sec)  
Reaction - 
Cd - element 
Cd - element 
Cd (n,y)  Cd 
Cd108 (n, y )  Cd 
Cd ( m y )  Cd 
Cd108 (n,y)  Cd 
Cd1l0 (n,y)  Cd 
Cd1l0 (n, y )  Cd 
Cd' lo (n, y )  Cd 
Cd' lo (n, y )  Cd 
C d l l l  (n ,y)  Cd 
Cdl lZ  (n,y)  Cd 
Cd1l2 (n,y)  Cd 
Cd112 (n,y) Cd 
Cd113 (n,y)  Cd 
Cd1I4 (n.7) Cd 
Cd1I4 (n ,y)  Cd 
106 107 
109 a 
108 109 a 
109 a 
l l l m  
l l l m  











Cd (n,y)  Cd 




2537. f 9 
2445. + 25 
1 . O f  . 5  
1 . 4 1 5  . 3  
2.7 f 0.9 
24 .0f  10. 
-132 f -020 
- 2 0 0  f .10 
-082 f .008 
---- 
---- 
, 0 8 0 f  -040  
-043  f -010 
---- 
- - - -  
. 14 f .03  
1 . 2 4 i  . 3  
.008 


















bCalculated f rom resolved resonances 
Total capture c r o s s  section, includes formation of meta-stable state. 
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The capture c ros s  sections for the cadmium isotopes have been 
obtained using a set  of unresolved resonance parameters .  The average 
radiation widths used in these calculations were the same as the values 
selected for the resolved parameters  given in Table 2. Jackson and 
B ~ l l i n g e r ( ~ ~ )  have measured the observed level spacing for three of the 
isotopes. 
for  the isotopes Cd- 11 1, Cd-112, and Cd- 113 respectively. A number of 
measurements have been made f rom which strength functions were  ob- 
tained. Table 5 gives 
the recommended unresolved resonance parameters  . 
The resulting values were  33 f 10 eV, 80 f 30 eV, and 27 f 7 eV 
A summary of the resul ts  a r e  given in Table 4. 
3 .3  Nonelastic Cross  Sections 
The nonelastic c ros s  sections have been taken to be the same  as the 
capture c r o s s  sections for the energies below 0 . 2  MeV. 
1.5 MeV the c ross  sections were obtained by adding the capture c r o s s  
section and the total inelastic c r o s s  section ( see  Section 3.7). 
measurements (48-57) have been made of the nonelastic c r o s s  sections 
over the energy range f rom . 4  to 15. MeV. A smooth curve has been 
drawn through the experimental resul ts  to obtain the nonelastic c ros s  
sections for the energy range f rom 1.5 to 15 MeV. 
range, the nonelastic c ros s  sections have been assumed to be the same  
for  all of the isotopes of cadmium. 
able experimentally measured c r o s s  sections f rom which the nonelastic 
c ros s  sections were obtained. 
Between 0 .2  and 
Several  
Also, for  this energy 
Table 6 gives a summary  of the avail- 
3 . 4  (n, 2n) Cross Sections 
A few measurements (55y  58-61) have been made of the nj.2n c ros s  
sections for cadmium and its isotopes. 
been made a t  or near 14.5 MeV. 
and Bayhurst(") for Cd-116, has been made over the total  energy range 
f r o m  threshold up to 15 MeV. 
of the (n, 2n) c ross  sections for nuclei of mass g rea t e r  than 30. He has 
used the statistical model to estimate the (n, 2n) c ros s  sections near  14 
MeV fo r  a number of nuclei including the isotopes of cadmium. 
Most of these measurements  have 
Only one measurement ,  that of Prestwood 
Pearls te in(62)  has  made a systematic study 
The recommended c r o s s  sections have been obtained by using the 
magnitude of the n 2n) c r o s s  sections estimated by Pearls te in ,  and the 
(n, 2n) thresholdsl 'j  and the general  shape of the c r o s s  sections as given 
by the Prestwood and Bayhurst(60) measurements .  
mary  of the measured, calculated and recommended (n, 2n) c ros s  sections 
for incident neutron energies near  14 MeV. 
Table 7 gives a sum- 
Table 4 
EXPERIMENTALLY MEASURED STRENGTH FUNCTIONS 
Angular 
Momentum Strength Function 
Ref e r e  nc e (4 ( 10-4) 
Cd - element 
Cd - element 
Cd - element 
Cd - element 
Cd - 1 1 1  
Cd - 1 1 1  
Cd - 1 1 1  
Cd - 113 
Cd - 113 
Cd - 113 
s - wave 
s - wave 
p - wave 
d - wave 
s - wave 
s - wave 
s - wave 
s - wave 
s - wave 
s - wave 
0.42 f 0.16 
0.25 f 0.10 
2.00f 0.50 
< 0.70 
0.44 f 0. 15 
0.38 f 0. 14 
0.33 f 0.09 
0.14 f 0.07 
0.38 f 0. 14 
0.43 f 0. 13 
Table 5 
RECOMMENDED UNRESOLVED RESONANCE PARAMETERS 
Strength Functions 
p - wave ry> D s - wave 
110 130.0 100.0 0.42 2.5 
1 1 1  115.0 33.0 0. 38 2.5 
Isotope (mv) - (eV) (10-4) ( 10-4) 
112 100.0 80.0 0. 42 2.5 
113 113.0 27.0 0. 38 2.5 
114 100.0 80. 0 0.42 2.5 





ELASTIC GROSS SECTIONS FOR CADMIUM 
Energy 
(MeV) 















Nonelastic Cross  Sections 
(barns)  
2 . 2  f 0 . 2  . .  
1.84 f 0.06 
1.91 f 0.03 
1. 10 f 0. 07 
1 . 5 8 f  0. 10 
1 . 9 4 i  0 . 1 2  
1 .96 f 0. 12 
2.06 f 0. 10 
2.11 f 0 . 3  
2. 07 f 0. 10 
2. 13 f 0. 12 
1.89 f 0.06 
1.95 k 0.05  
2 . 2  i O . 6  
1 .92 f 0.03 
a 
Measured inelastic c ros s  section, these values w e r e  corrected by 
adding absorption c r o s s  section. 
I -  
Cd - element 
Cd - element 
Cd - element 
Cd - 106 
Cd - 116 
Cd - 116 
Cd - 106 
Cd - 110 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - 114 
Cd - 116 
Cd - element 
Cd - 106 
Cd - 108 
Cd - 110 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - 114 
Cd - 116 
13 
Table 7 
SUMMARY OF (n,2n) CROSS SECTION 
























C r o s s  Section 
(barns ) 
1.42 f 0.04 
1. 38 f 0. 3 
1.92 f 0. 14 
0.827 f 0.063 
1.634 f 0.116 



















I 1  
I I  
I 1  
I I  
I I  
Calculated 
I I  
II 
I 1  
I 1  
I I  
I I  
Recommended 
I 1  
I I  
I t  
1 1  
I 1  
I I  
I I  
I I  
14 
3.5 (n, PI Cross Sections 
Only a few measurements have been made of the (n, p) c ros s  sec-  
tions for the cadmium isotopes. 
ments on several  of the isotopes using a 14-15 MeV neutron source. 
Bayhurst and P r e s t ~ o o d ( ~ ~ )  have measured the (n, p) c ros s  section of 
Gardner and Poularikas ( 6 8 ) .  
have made a study of the (n, p) reaction for a number of nuclides and have 
calculated the (n, p)  c ros s  section a t  14. 5 MeV for severa l  of the cadmium 
isotopes. The recommended c ross  sections given in  this report  a r e  based 
upon the shape of the c ros s  section measured by Bayhurst and Prestwood. (67 1 
The relative c ross  sections of the isotopes at 14.5 MeV have been taken 
f r o m  Gardner and Poularikas(68) but these values have been normalized to  
the value of Cd-111 measured by Bayhurst and Prestwood. (67) A summary  
of the (n, p) cross  sections near 14 MeV a r e  given in  Table 8. 
Levkovskii (64-66) has made measure-  
Cd- 111 over the energy range 7 . 0  to 20.0 MeV. 
3 .6  (n,cu) Cross Sections 
The (n,ar) reaction is quite smal l  for  cadmium and has a measur -  
able c ros s  section only for incident energies above several  MeV. Bayhurst 
and P r e s t ~ o o d ( ~ ~ )  have measured the ( n , a )  c r o s s  section of Cd-112 for  the 
energy range 7 . 0  to 20 MeV. Measurements (64, 6 9 )  for Cd-112 and Cd-114 
have been made for neutron energies around 14 MeV. 
c ros s  sections of the cadmium isotopes have been estimated f rom the above 
measurements.  
given in  Table 9. 
The recommended 
A summary  of the measured and calculated values a r e  
3.7 Inelastic Scatter inc 
Although a number of measurements (51-53y 70-75) have been made 
of the total inelastic scattering c r o s s  section for cadmium, very few at- 
tempts ( 7 5 - 7 9 )  have been made to  measure the c r o s s  sections for exciting 
individual levels. F r o m  0. 5 to 8 MeV, the total inelastic c r o s s  sections 
a r e  essentially the same as  the nonelastic c r o s s  sections.  The recom- 
mended inelastic c ros s  sections for  the natural  element have been obtained 
by drawing a smooth curve through the experimental  data for the energy 
range 0.3 MeV to 8 . 0  MeV. Also, these Cross sections were  made con- 
s is tent  by subtracting the other components of the nonelastic c r o s s  sec -  
tions f r o m  the recommended nonelastic Cross sections.  Figures  4 and 5 
show the measured and recommended inelastic and nonelastic c r o s s  sec-  
tions of cadmium. Above 8. 0 MeV, the total inelastic c r o s s  sections have 
been obtained by subtracting the (n ,y) ,  (n, p), (n , a ) ,  and the (n, 2n) c r o s s  
sections f r o m  the recommended nonelastic Cross sections.  The total in- 
elastic c ros s  sections for  the isotopes have been obtained in  a s imi la r  
manne r . 
i - .  15 
Table 8 
SUMMARY OF (n, p) CROSS SECTIONS OF CADMIUM 
Cd - 106 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - 111 
Cd - 106 
Cd - 108 
Cd - 110 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - element 
Cd - 106 
Cd - 108 
Cd - 110 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - 114 























Cross  Section 
(mb) 
76.0 f 24.0 
15 .0k  4.0 
11.Of 3.0 
8.0k 2.0 















4 .3  
Remarks 
Mea s u r  ed 
I 1  
I t  
I t  
I t  
Calculated 
I t  
1 1  
t I  
I I  
I 1  
Re commended 
I t  
I I  
I I  
I I  
I I  
I t  
I I  
1 1  
16 
Table 9 
SUMMARY OF ( n , a )  CROSS SECTIONS O F  CADMIUM 
NEAR 14 MeV 
Cd - 112 
Cd - 112 
Cd - 114 
Cd - 114 
Cd - element 
Cd - 106 
Cd - 108 
Cd - 110 
Cd - 111 
Cd - 112 
Cd - 113 
Cd - 114 





( 6 9 )  
























Cross  Section 
(mb) 
3. 1 f 0.25 
1 .3  f 0 . 3  
0.6 f 0. 1 
0. 64 f 0 ,  2 
3.  07 
20.3 
10.9 
. 5 . 7  
4 . 1  
3 . 0  
2 . 1  
1 . 5  




1 1  
t 1  
Recommended 
t I  
II 
I 1  
I t  
I 1  
1 1  
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An attempt w a s  made to  obtain the differential c ros s  sections for 
exciting individual levels in cadmium and its isotopes. 
for the major isotopes a r e  given in F ig .  6 .  These levels have been divided 
into four average levels: 0.24 - 0.40 MeV, 0.5 - 0.7 MeV, 1. 1 - 1. 3 
MeV, and 1.3 - 1.4 MeV. The odd isotopes, Cd-111 and Cd-113, have the 
0.24 - 0.4 MeV level while the even isotopes have the 1. 3 - 1 . 4  MeV level. 
The level schemes(80) 
The available data f rom the differential measurement  along with 
the level schemes were  used to  obtain the level excitation c ross  section 
f rom 0. 3 MeV to 1.5 MeV. For  lack of better information, the 0. 24 - 
0.4 MeV and the 1.1 - 1.2 MeV levels have been taken to  have the same 
value for both odd isotopes, and the 1.3 - 1.4 MeV level has been taken 
to  be the same for the even isotope. The 0.4 - 0 . 7  MeV level has been 
taken to  be the same for all  isotopes. 
recommended values for the excitation c ross  sections of the 0.24 - 0.4 
MeV and the 0.5 - 0.7 MeV levels for the element cadmium a r e  shown 
in Figs. 7 and 8. 
The experimentally measured and 
3.8 Elastic Scattering 
The elastic scattering c ross  sections for cadmium and its isotopes 
w e r e  obtained f rom the resonance parameters  given in Table 2 for the 
energy range 0.001 to  500 eV. 
ing c ros s  sections have been obtained by subtracting the nonelastic c ros s  
sections f rom the total c ros s  sections. 
been checked and found to  be in  good agreement  with the measured(52'  71) 
elastic scattering c ros s  sections. 
e las t ic  scattering c ros s  sections and the measured values. 
tal values a t  0.98 MeV, (82) 1. 0 MeV, (84) 3.7 MeV, (85) 4 .1  MeV, ('l) and 
14.6 MeV(86) were  obtained(87) by integrating the angular distributions. 
From 500 eV to 15 MeV, the elastic scat ter-  
The resulting c ros s  sections have 
Figures 9 and 10 show the recommended 
The ex er imen-  
3.9 Angular Distribution 
Measurements(71J 82-93) have been made of the angular distribu- 
t ion of elastically scat tered neutron for the eqergy range f rom 0. 3 to  14.6 
MeV. These distributions have been compiled in BNL-400(87) and 
Howerton. (94) Legendre coefficients for the angular distribution in the 
center of m a s s  sys tem have been obtained f rom a leas t  squares  analysis 
of each se t  of data. The coefficients were  defined so that 
20 
N I  
" 1 1  
4 1  
I 
I 
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I n 1  
91 






1 Q  
I C -  
I d  
I 
4 - 4  
d l "  
4 4  
C - I  
d l 1  




I O  
I N  
I 
' 0  
I N  
I C -  












































+ I  






























































































I I N  














I . I  






















a m  
a -  Z h  
> 
I O  u 2  
O J  > a  
a~ 
z a  
o n  
m N 
0 0 















































N 0 - 03 0 
u3 3 hl 0 





























E t 0  
U I W t  
0 - 0  
Z Y Z  
z 
I I Z -  
u u o  
Z U I A  
> Q c J  
a -  a 
a w m  
o a -  
o o a  
0 
23 







































I I I 1 



























These were assumed to be the same for all the cadmium isotopes. 
ures 11  through 14 give the angular distribution calculated from the 








> Q  
a, r e  
w 
L n  




C Q  































































































h V  
c o w  
0 3 - 1  
v. 3 
-10 
> a i -  aJ 
I: I - 0  
w z  
0 a 
- z >  
w o  
II o m 
C Z J  
c a -  
w 0 0  



























\D N 00 3 

















































































































































IV. CROSS SECTION TABULATIONS 
The recommended c ross  sections for cadmium and its isotopes 
a r e  given in  Tables 10 through 16 fo r  the energy range 500 eV to  15 MeV. 
The low energy c r o s s  sections (0.001 to 2.38 eV) for natural cadmium 
and Cd-113 are  given in Tables 17 and 18. 
sections for exciting individual levels a r e  given in Tables 19 through 21. 
The Legendre expansion coefficients a r e  given in Table 22. 
The differential inelastic c ros s  
31 












9 . 5  
9 .0  
8 .  5 
8. 0 
7 . 5  
7 .  0 
6. 5 
6 . 0  
5 .5  
5 . 0  
4 . 5  
4 . 0  
3.5 
3 .0  
2. 8 
2. 6 
2 .4  




1 .4  
1.2 








4 .60  
4.62 




















































































2 .  65 
2.625 





























































































































































































































C r o s s  sect ions are given in  barns  
i 
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7 .20  
7 . 2 5  
7.  25 












7.  15 
7 .10  
7 .05  
7 .00  
6 .95  
6.90 
6 . 8 5  




















































1 .  03  





















7 .  154 
7. 163 
7. 172 
7 .  158 



























3 .85  
4. 10 
4 . 8 0  
6. 30 
In- 
-- Elast ic  A-bsorption 









n , a  !Le -
































1 .  03 
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2 .0  
1 .8  
1.6 




























4 .00  






















Elast ic  
1.960 
1.965 







































110:; CROSS SECTIONS FOR Cd 





































































































































































n, a -- n. P 
0.0425 0.0064 
0.0388 0.0057 
































0 . 0  
-
3 4  
Table 1 1  (Contd) 
E 







































0 .001  
Total -
6. a0 
6 .  a5  
6 .95 
7 .  OS 
7.20 
7.25 
7 .  25 
7 .25  
7 .  25 






7 .23  
7.22 
7.20 
7.  15 
7 .10 
















6 .  25 
7.26 
6. 80 
0. 0009 6.20 
0. 0008 6 . 4 5  
0.0007 7 .00  
0. 0006 8 .00  











0 .100  
































2. 76  
3. 04 
3. 42 
Elast ic  
6.434 
6 .641  
6.866 
6.963 
7 .110  
7.  157 
7 .  155 
7 .  153 
7.  150 
7. 159 
7. 158 
7 .  177 
7.  164 
7.  151 
7 .  138 
7.122 
7.  106 
7.089 

















5 .22  
5. 07 
4. 83 







-- Elast ic  A b s o r p t i o i  % !Id? - n,u & 
0. 290 =n,  y 0. 076 0 . 0  0 .0  0 . 0  
0. 129 0.080 
























































9 .0  
8. 5 
8. 0 
7 . 5  
7 . 0  
6 .5  
6. 0 
5.5  
5 .0  
4.5 
4 . 0  
3.5 








1 .4  
1.2 

























































































































































































































































































































C r o s s  sections are given in barns  
36 
Table 12 (Contd) 
E 




0.55 7 .05  
0.50 7 .20  
0.45 7.25 
0.40 7 .25  
0.35 7.25 
0. 30 7.  25 
0.28 7 .26  
0.26 7.27 
0.24 7 .28  
0.22 7.27 
0.20 7.26 
0. 18 7 .25  
0. 16 7.24 
0. 14 7 .23  
0.12 7.22 
0. 10 7.20  
0.09 7.  15 
0.08 7. 10 
0.07 7 .05  


























I .  409 
1 .  156 


























1 .  05 
1.11 











4 . 1 1  
0.182 
























































0 . 0  
Absorption - ". P = e  




































1 .  60 
























9 . 5  
9.0 
8 .5  
8. 0 
7 .5  





4 . 5  
























































































































































































































































































































*Cross  sections a r e  given in b a r n s  
. ,.-. - 
E 













































7 . 2 0  
7 . 2 5  
7.25 
7 .25  
7. 25 
7.26 
7.  27 




7 .24  
7 .23  
7.22 
7 .20  
7.  15 
7.10 
7.05 




















0.0007 7 .00  
0.0006 8.00 
0.0005 9 .90  











































2. 7 0  
2.98 
3. 35 















































Tablr  13 (Contd)  
In - 
Elastic Absorpt ion  E,I 
0.2yo =n, y 0.074 
0. 129 0.078 


























































9 . 5  
9 .0  
8. 5 
8. 0 
7 . 5  
7 . 0  
6. 5 
6 .0  
5 . 5  
5.0 
4. 5 
4 . 0  
3. 5 
3 .0  
2.8 
2. 6 
2 .4  
2.2 
2 .0  
1.8 
1. 6 


















































Elast ic  
Table 14 
11 3:z 
CROSS SECTIGNS FOR Cd 



























































































































































































































































C r o s s  sec t ions  are  given in  barns  
40 
Table 14 (Contd) 
E 
(MeV) Totai  
0.70 6.80 
0. 65 6. 85 
0.60 6 .95  
0.55 7 .05  
0 .50  7 .20  
0.45 7 .25  
0.40 7 .25  
0.35 7 .25  





0.20 7 .26  
0. 18 7.25 
0. 16 7 .24  
0. 14 7 .23  
0.12 7 .22  
0. 10 7.20 
0.09 7. 15 
0.08 7. 10 
0.07 7 .05  
0.06 7.00 
0. 05 6 .95  
0.04 6.90 
















0. 0007 7 .00  







































































































0 .0  
!!a e* 


























































9 .5  
9 . 0  
8. 5 
8 .0  
7 . 5  
7 . 0  
6. 5 
6 . 0  
5 . 5  
5 .0  
4 . 5  
4 .0  
3 .5  
3.0 
2 . 8  
2.6 
2 .4  
2 .2  
2 .0  
1. 8 
1. 6 
1 .4  
1 .2  
1 . 0  
0 .95  
0. 90  
0. 85  
0. 80 
0 .75  
Total 
4.55 
4 .60  
4.62 




4 .52  
4.47 
4 .41  








4 .01  





4 .48  





























































CROSS SECTIONS FOR Cd 










































C r o s s  sect ions a r e  given in  ba rns  
In- 









































Abs orpt ion 
0. 0178 
0.0145 




















































































































Tablr  15 (Contd) 
E 
(MeV) Total 
0.70 6 . 8 0  
0. 65 6.85 
0. 60 6 . 9 5  
0.55 7.05 
0.50 7 . 2 0  
0 . 4 5  7 .25  
0.40 7 .25  
0.35 7 .25  
0. 30 7.25 
0.28 7.26 
0.26 7.27 
0.24 7 . 2 8  
0.22 7.27 
0 .20  7 . 2 6  
0. 18 7 . 2 5  
0. 16 7.24 
0. 14 7.23 
0.12 7 .22  
0.10 7 .20  
0.09 7. 15 
0.08 7 .10  
0. 07 7 .05  
0.06 7 .00  
0.05 6 .95  
0. 04 6 . 9 0  
0. 03 6.85 
0.025 6.80 
0. 020 6.75 
0. 015 6.75 
0.010 6.70 
0. 009 6.70 
0.008 6.65 
0. 007 6.60 
0.006 6.55 
0.005 6.50 
0. 004 6 .45  




0. 0008 6.45 
0.0007 7 .00  
0.0006 8 .00  
0. 0005 9.90 
-I_ -
Non- 




























































































n.Q n, 2n Ed? - _ c  
0.290 =n,y 0.075 0 . 0  0.0 0 .0  
Elast ic  Absorption II,I -- 
0. 129 0.079 

























































9 .5  
9 .0  
8.0 
7 .5  




5 .0  
4 .5  
4 . 0  




2 .4  
2 . 2  
2 .0  
1.8 
1 .6  
1.4 
1 . 2  






























































































CROSS SECTIONS FOR Cd 










































C r o s s  sect ions are given in barns  
In- 
Elastic 














































































































































































































































0. 0009 6.20 
0. 0008 6.45 































































































Tablc 16 (Contd) 
In- 
n,Q n, 2n L e  - -  
0.075 0.0 0.0 0.0 
Elast ic  Absorption 
~ -- 
0.290 =n, y 














































NEUTRON CROSS SECTIONS O F  CADMIUM FOR THE ENERGY 
RANGE 0.001 TO 2 .38  eV 















































































i o .  52 
10.54 









































































Table  17 (Contd) 
0 .330  
0. 340 
0 .350  
0 .360  
0 .380  
0 .414  
0 .420  
0 .430  
0 .450  
0 .460  
0 .470  
0.475 
0.480 
0 .490  
0. 500  
0.532 
0 .550  
0 .575  
















0.  990 
1 .00  
1. 025 
1. 05 




T ot a1 
719 .4  
633. 6 
561 .4  
500. 1 
402 .8  
289. 9 
274. 7 
251 .9  
213. 7 
197 .7  






108 .4  
94 .25  
87. 02 
82 .  66 
73 .10  
65. 14 
56.52 
52.  75 
43. 73 
3 6 . 9 9  
3 1 . 8 1  
29.59 
28.52 
27 .09  
25. 78  
24 .58  
23 .49  
22 .98  
22 .49  
22 .01  
20. 92 
19. 92 
19 .45  
1 9 . 2 0  
18 .86  
CJ 
Elas tic 
11 .58  
10 .99  
1 0 . 4 9  
10. 05 
9 .35  
8. 52 
8. 40 
8 . 2 3  
7. 93 
7. 81  
7.  69 
7. 64 
7 .59  
7.  50 
7 . 4 1  
7.  18 
7. 08 
6. 96 





6. 58  
6. 49 
6 . 4 3  
6 .37  
6 .35  
6 .34  
6. 32 
6. 3 1  
6. 30 
6. 29  
6. 28 
6. 28 
6 .27  











393 .4  
2 8 1 . 4  










101 .4  
8 7 . 2 9  
80. 13 
75. 81 
66 .33  
58 .44  
4 9 . 9 0  
46. 17 
37 .24  
3 0 . 5 6  
25 .44  
23 .24  
22. 18 
2 0 . 7 7  
19 .47  
18 .28  
17 .20  
16. 70 













1 .20  
1. 25 
1. 30 
1 .35  
1 . 4 4  
1. 5 0  
1. 60 
1. 70 
1. 7 8  
1. 86 
1. 90 
2 . 0 0  
2 . 1 0  
2 .20  
2 . 2 9  
2 . 3 3  
























7. 58  
47 
Table  17 (Contd) 
G 













































1 .57  
1 . 4 9  
48 
Table  18 
NEUTRON CROSS SECTION O F  CD-113 
FOR THE ENERGY RANGE -001 T O  2 . 3 8  eV 
CJ U U 
Total  Elast ic  Absorpt ion 
0 .001  
0 .002  
0 .  004 
0. 005 
0 ,  007 
0 .  008 













0.  090 
0. 095 





0 .200  
0 .220  
0 .230  
0 .240  
0 .250  
0 .260  
0 .270  
0 .280  
0 . 2 9 0  
79,499. 3 
56 ,807 .  7 
41,  023. 3 
37, 082. 2 
32,013.  7 
30,268.  1 
27,  661. 9 
23,855.  2 
21, 848. 4 
20,643.  5 
20, 034. 8 
19, 602, 6 
19,937.  0 
20,839.  5 
21 ,483 .  5 
22,255.  3 
23 ,  158, 4 
24, 198. 9 
25,384.  8 
26 ,726 .  0 
28,233,  5 
29,918.  8 
38,621.  7 
50,  127. 8 
60,571. 8 
61 ,859  2 
51 ,530 .  2 
37, 174. 3 
30,789,  1 
25 ,386 .  0 
20,959.  6 
17 ,391 ,  4 
14 ,531  2 
12,237. 2 
10,389 0 





4 3 . 4 6  
44. 16 
46. 14 
4 8 . 3 6  
50 .96  
53 .47  
5 9 . 5 7  
66. 87  
75. 66 
80. 74 
8 6 . 3 3  
92 .51  






261 .4  
335 .3  
361. 7 
317. 5 






93. 31  
8 1 . 4 3  
79,455. 1 
56, 765. 0 
40, 980. 9 
37, 039. 6 
31, 970. 6 
30,224.  7 
27, 617. 7 
23 ,809 .  1 
21 , 800. 0 
20,592.  6 
19,981.  3 
19,543.  0 
1 9 , 8 7 0 . 2  
20 ,763 .8  
2 1 , 4 0 2 , 8  
22, 169. 0 
23, 065. 9 
24 ,099 .5  
25 ,277 .  9 
26,  610. 7 
28, 108 9 
29, 783, 8 
38,433.  3 
49 ,866 .  5 
60,236.  5 
61,497.  5 
51 ,212 ,  7 
36 ,933 .  0 
30,583.  9 
2 5 , 2  1 2 . 2  
20, 812, 3 
17,265 8 
1 4 , 4 2 3 . 4  
12, 143 .8  













































Table 18 (Contd) 
0 Elastic 
8, 890. 6 
7,666.6 
6, 658. 8 
5, 822.4 
5, 123. 0 
4, 533. 8 
4, 034. 0 
3, 240. 3 
2. 319.4 
2, 196. 0 
2, 009.7 



















































































1, 986. 0 
1,677.0 
1,547.3 





























1 .  07 
1. 08 
1 .  09 
1 .11  
1. 125 
1.  13 
1. 15 
1.20 
1.  25 
1 . 3 0  
1 .35  
1 . 4 4  
1. 50 
1. 60 
1 .70  
1 .78  
1.86 
1. 90 
2 .00  
2.10 
2 .20  
2 .29  





























Table 18 (Contd) 
Elastic U 
7 . 5 1  
7 . 4 8  
7 . 4 4  
7 . 4 1  
7 .35  
7 .  31 
7 .  30 
7 .24  
7 . 1 2  
7 .02  
6 .94  
6.  86 
6 . 7 4  
6 .  67 
6. 58 
6 .  51 
6 .46  
6. 42 
6 .40  
6.  36 
6. 32 
6 .29  
6 .  27 





102 .0  
99.30 
94.24 
90 .68  
89.54 
85. 15 























































I ,  
Table 19 
PARTIAL INELASTIC CROSS SECTION 






































(Cross  sections for  average  levels) 
172 -07-6 -0.3 - 
0. 128 0.662 0.283 
0.131 0.708 0.220 
0. 135 0.760 0.173 
0.141 0.808 0.124 
0. 146 0.868 0.092 
0.152 0.912 0.038 
0.158 0.940 0.0 
0.166 0.937 
0. 176 0.926 


































































PARTIAL INELASTIC CROSS SECTIONS 
FOR THE ODD ISOTOPES OF CADMIUM 
Total 
Inelas t ic  
(barns)  
(Cross  section for average levels)  - 

















































































































PARTIAL INELASTIC CROSS SECTIONS 




(Cross  section for average levels) 
1 .-30 
- 






















0.662 0.283 0.467 
0.708 0.220 0. 307 
0.760 0. 173 0.168 
0.808 0.124 0.069 
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